The effect of tempol on endothelium-dependent vasodilatation and blood pressure.
High blood pressure is associated with increased oxidative stress and increased amounts of reactive oxygen species in the vascular wall which results in impairment of endothelial function and a proinflammatory state (with accelerated development of atherosclerosis). One consequence of this is a reduced nitric oxide (NO)-mediated vasodilatation which is also a prognostic marker of the severity of cardiovascular disease. Thus, improvement in endothelium-dependent vasodilatation may be an important goal in antihypertensive treatment. The present review focuses on possible mechanisms of action for the nitroxide tempol with reference to NO-dependent endothelial function and blood pressure lowering effects. Tempol is a water-soluble and cell permeable superoxide dismutase mimetic which scavenges free radicals such as superoxide ions and hydroxyl radicals, but other mechanisms (including K channel opening) may also contribute to the effect of this drug. Indeed, tempol can: (i) normalize the NO-dependent vasodilatation induced by acetylcholine in aorta; and (ii) restore the NO-dependent vasodilatation in smaller resistance arteries from hypertensive rats. Furthermore, both short-term and long-term administrations of tempol reduce blood pressure in hypertensive rats and mini-pigs, and the drug may even prevent the development of high blood pressure. The in vivo effect of tempol may, in addition to scavenging superoxide, inhibit the sympathetic nervous system. The toxicity of tempol in rodents seems limited but, apart from external application, there are no reports of administration of the drug to humans. In summary, lowering of the oxidative stress by scavenging of free radicals may offer a new antihypertensive treatment strategy.